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Abstract 
Many aspects of traditional higher education must be reconceptualised for massive open 
online courses (MOOCs).  Formative and summative assessment of qualitative work in 
particular requires novel approaches to cope with the numbers involved.  Peer review has 
been proposed as one solution, and has been widely adopted by major MOOC providers but 
there is currently little evidence about whether it is appropriate in the MOOC context, or 
under what conditions.  Here, we examine student participation, performance and opinions of 
a peer review task in a biomedical science MOOC.  We evaluate data from approximately 
200 student topic summaries and 300 qualitative peer reviews of those summaries, and 
compare these to student demographic data (gender, age, employment status, education, 
national language) and to performance in multiple choice tests (MCQs).  We show that higher 
performance in the written topic summary correlated with both higher participation in the 
peer review task, and with writing higher quality peer reviews.  Qualitative analysis of 
student comments revealed that student opinion on the usefulness of the peer review task was 
mixed: some strongly believed it benefitted their learning, while others did not find it useful 
or did not participate.  We suggest instructional design strategies to improve student 
participation and increase learning gain from peer review in the MOOC context. 
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Introduction 
 
Assessment and feedback in massive open online courses 
 
As massive open online courses (MOOCs), gain increasing prominence in education, it is 
important to reconceptualise several important ideas, including the definition of curriculum, 
and how achievement is defined and measured (DeBoer et al., 2014). MOOCs often have 
thousands of students, with the most popular course to date enrolling over 440,000 
(https://about.futurelearn.com/press-releases/futurelearn-delivers-the-largest-mooc-ever-as-
nearly-400000-learners-convene-for-english-language-learning/).  Because of these numbers, 
there is a risk that MOOCs become one-way information transfer, and novel methods are 
needed to complete the teach-learn-assess/feedback cycle (Suen, 2014).  
 
Most MOOCs on the UK-based FutureLearn platform are not assessed summatively, instead 
offering Certificates of Completion or Participation for a small fee. Summative assessment is 
more widely used on the major platforms such as Coursera and EdX.  The use of automated 
multiple choice questions (MCQ) to test knowledge and understanding throughout a course is 
common on all platforms.  However, it can be time-consuming and challenging to write 
MCQs that measure high-level cognition such as analysis, synthesis, and evaluation (Suen, 
2014).  In particular, assessment of qualitative work requires novel approaches to cope with 
the numbers involved. It is logistically challenging for staff to mark the large number of 
student assignments. Qualitative assessment must therefore come either from other students 
enrolled on the course, or from further developing automated processes to mark written work.  
As MOOCs are beginning to be taken by students for credit (e.g. 
http://blog.coursera.org/post/42486198362/five-courses-receive-college-credit), the 
evaluation of suitable forms of assessment for this type of online learning environment is 
essential.  Formative feedback, in particular qualitative comments, is equally problematic. In 
MOOCs with elements of social learning such as the one in this study, staff and other 
students can reply to individual learners in discussion activities, which can provide useful 
feedback both to those learners and to others reading it, but is not systematic.  Staff can also 
post generic feedback after assessments, and automated replies to responses in MCQs can be 
used to provide feedback and direct students to additional resources. 
 
Principles of peer assessment 
 
The benefits of using peer assessment and review in teaching include the capacity to give 
feedback to large numbers (Topping, 2009), and the transferable skills gained by students 
  
during the process (Morris, 2001).  Students gain from reviewing as well as from their own 
work being reviewed (e.g. Demiraslan Çevik, 2015).  However, although many studies do 
show clear benefit to peer assessment and review, the evidence for their effectiveness on 
learning overall is mixed, possibly because of the variability of assessment tasks used 
(Topping, 2010).  In terms of student perception, many students believe that it improves their 
learning, increases motivation, and helps them develop critical thinking and empathy 
(Falchikov, 1986; Falchikov and Goldfinch, 2000; Hanrahan and Isaacs, 2001). However, 
some students find marking others’ written assignments difficult, uncomfortable and time-
consuming (Hanrahan and Isaacs, 2001).  It is unclear whether these benefits and drawbacks 
also apply in MOOCs. 
 
 
In this study, we use qualitative peer review.  This is less studied than quantitative peer 
assessment (Topping, 1998), and as such has less support from the literature. However, 
qualitative feedback, while harder to show reliability and validity, can provide much more 
detailed information about how a student can improve their work in future.  Cho & Cho 
(2011) show that peer feedback without grading improves student performance, and suggest 
that quality comments focusing on meaning rather than surface features are more likely to 
have this beneficial effect.  
 
Peer review in massive open online courses 
 
In the classroom, peer review is used not only to improve subject learning, but also to 
develop transferable skills such as critical analysis, communication skills, and teamwork 
(Morris, 2001).  However, arguably, solving the issue of assessment and feedback with large 
student numbers, and improving the student experience (and thus retention), have been the 
main motivation for peer review in MOOCs to-date, as most of the literature focuses on these 
aspects. 
 
MOOC entry is by definition open, and as such participants come from a wide variety of 
backgrounds.  Overall, however, participants tend to be young, well-educated, employed, and 
mainly from developed countries (Christensen et al., 2013).  The potential range of 
backgrounds and abilities may mean that learners are not in fact true peers i.e. they may have 
unequal subject knowledge and language proficiency.  Furthermore, different learners likely 
have their own, possibly very different, intended learning outcomes, illustrated by different 
behaviour patterns such as ‘browsers’ versus ‘committed learners’ (Koller et al., 2013); or 
‘lurkers’, ‘passive participants’ and ‘active participants’ (Milligan et al., 2013).  As such, it is 
possible that some learners may not engage with peer assessment at all, and may drop out if it 
is a course requirement.  
  
 
Coursera, a major MOOC provider, has developed a peer review system involving both 
summative grading and qualitative comments.  This uses multiple peer reviewers, with 
students each commenting on 4 other pieces of work.  Peer assessment grades on a geography 
MOOC correlated strongly with tutor marks, but inter-rater reliability was poor (Luo et al., 
2014).  Similarly, Admiraal et al. (2014) found low inter-reviewer reliability in peer 
assessment on three humanities MOOCs, with low or moderate reliability of peer assessments 
as a predictor of performance in weekly quizzes and final exams.  However, several groups 
are now developing statistical systems to increase the reliability of peer assessment, such as 
UCLA’s Calibrated Peer Review software.  This allows peer reviewers to ‘calibrate’ their 
grading based on instructors’ grading of several sample essays.  However, only summative 
scores can be calibrated (not formative comments) and multiple peer reviewers are required 
(Balfour 2013, Suen 2014, Diez et al. 2015).  Shah et al. (2013) found that ordinal peer 
grading was more robust than cardinal grading in a MOOC.  In contrast to the peer review 
approach, EdX uses an Automated Essay Scoring (AES) system trained on instructor-scored 
student essays to grade freeform answers (Mitros et al., 2013).  In general, however, AES is 
not yet able to predict human scores for writing more complex than short essays with very 
specific focus (Balfour 2013). 
 
In a MOOC on Design, Kulkarni et al. (2014) found that although peer and staff grades were 
highly correlated, only 43% of students gave grades within 5 % of the tutor grade, and 66 % 
within 10%, even after calibration had been performed.  Notably, however, this moderate 
agreement of staff and peer grades was similar for the in-person version of the course.  This 
suggests that consistency may be problematic regardless of whether peer review is in-person 
or online.  Qualitative feedback was not analysed in the above studies, but there are anecdotal 
reports of problems of wide variability in peer feedback quality in a writing MOOC (e.g. 
Gibbs, 2012).  Staff oversight of reviewer comments is a possible solution, but would be 
challenging with a large class size. 
 
In summary, there is currently little evidence to determine whether peer review is useful in 
MOOCs, and under what conditions.  Here, we examine student participation, performance 
and opinions in a peer review exercise in a biomedical science MOOC.  We evaluate data 
from 203 student summaries and 314 qualitative peer reviews along with demographic data, 
to ascertain the suitability of this peer review as an assessment and feedback tool for MOOC 
students. 
 
  
  
Methodology 
 
Background 
Data was gathered from a six-week MOOC entitled ‘Cancer in the 21st Century: The 
Genomic Revolution’, which ran in May-June 2014 on the FutureLearn platform. There were 
over 7000 students enrolled on this course. Of these, around 2500 were active learners (i.e. 
completed at least one learning activity), 203 students submitted a written summary 
assignment, and 192 students participated in peer review (producing 314 peer reviews).  
Student task - structure, instructions and scaffolding 
i) Written summary. The student summary assignment and the peer review took place in the 
final week of the course.  Students were introduced to the topic of epigenetics through a 
video and a short article.  They were also invited to watch a video titled ‘Using a Scientific 
Literature Database’ to help them prepare for the written assignments. Students were then 
asked to write ~300 words in answer to the question, ‘What do we know about how 
epigenetic regulation goes wrong in cancer, and what types of targeted treatment could arise 
from our knowledge of epigenetic de-regulation in cancer?’  Students were asked to report 
which resources they used.  
Links to four open-access articles were provided to assist the students with this task, although 
the instructions stated that students were free to search for and use any resource they felt 
appropriate.  
ii) Peer review.  Various instructional techniques can be used to improve the quality of peer 
reviewers’ comments, such as using directed questions or sentence openers (Gielen et al., 
2010). Asking reviewers to make global judgements, based on well-understood criteria, 
increases the validity and reliability of peer feedback (Falchikov and Goldfinch 2000). 
Structuring feedback using a template may be beneficial (Gielen & de Wever, 2015; Ashton 
and Davies, 2015).  In this study, each student's written summary was passed on to another 
learner electronically, who reviewed it and provided qualitative feedback under three specific 
subheadings: 
1. What did you like about the author's work? 
2. Had they carried out research using reliable resources and had good use been made of 
these? 
3. How might the author improve the communication of their key ideas? 
Students could peer review as many written summaries as they chose to, with numbers 
ranging from 1-7.  
 
  
 
Data collection 
Demographic data was collected from students who chose to fill in pre- and post-course 
surveys. Using a unique identifier code, this data was linked anonymously to 79 students who 
participated in both the written assignment and the peer review process. Demographic data 
analysed in relation to summary and peer review performance included age, gender, previous 
level of education, whether students were currently employed or in full time education, field 
of employment and country of residence.  
Qualitative comments from students were gathered from the 'comments' section associated 
with the peer review task. Comments specifically pertaining to the peer review exercise were 
also gathered from the post-course survey, and from the comments section at the end of the 
week and course.  Comments related to the topic of the week in general (epigenetics) or the 
course as a whole were not included. 
 
Thematic analysis 
Student comments were subject to content analysis using NVivo software to identify themes 
arising. The Miles and Huberman approach to analytic induction was used, with successive 
rounds of coding (Punch, 2005). Coding started with descriptive nodes for each comment 
(such as ‘word count was too low’ and ‘peer review task consolidated my knowledge’).  
These were then grouped into more inferential nodes such as ‘benefits of being reviewed’ and 
‘problems with assignment’, and finally further grouped into overall ‘positive’ and ‘negative’ 
nodes).  Coding categories were verified independently by two researchers, to increase 
reliability.  
 
Staff assessment of student written summaries and peer reviews 
Each student summary was graded (A-E) independently by two reviewers. Clarity, accuracy, 
originality (based on a Turnitin report), ability to adhere to the word count and the use of 
references were considered. The reviewers compared grades, discussed differences and 
assigned a final agreed grade to each report.  The rubric used by markers is available on 
request from the authors. 
 
Marking criteria for peer reviews  
Gielen et al. (2010) summarise criteria used to define ‘good’ qualitative feedback, such as the 
presence of thought-provoking questions or comments, and constructive suggestions.  
Whether feedback is ‘good’ can also be defined by its accuracy and consistency with expert 
feedback, or in terms of its style and general content. Marking criteria were developed to 
  
evaluate the quality of peer reviews, which included whether the students had attempted to 
provide constructive criticism and whether instructors perceived their feedback on the 
summary to be valid. To do this, each peer review was matched to the original written 
summary. In some cases more than one student had provided a peer review for an individual 
summary (highest number of peer reviews per student was 7; lowest zero). Six of the final 
summaries were not peer reviewed. Peer review marking was anonymised. Each peer review 
was marked by two academics who later discussed and agreed upon a final grade (0-3). 
 
Analysis of Peer Review Grading 
First, for all 203 written summaries we compared student proficiency in the written summary 
exercise (grade obtained A-E) with the number of peer reviews completed. We also compared 
written summary proficiency with the quality of peer review comments each student wrote 
(grade obtained 0-3) using a t-test.  
 
We then compared the demographics of the 79 students who completed both written 
summaries and peer reviews, versus the overall demographics of the 747 students who 
participated the pre-course survey.  
 
For subsequent analysis, we compared the demographics (age, gender, previous education, 
whether in full time work, and whether or not English was a national language in the country 
of residence) of those who passed versus those who failed the written summary assignment. 
Because of the relatively small student numbers (79), each demographic category was split 
into only two groups (e.g. age: under 45 and over 45)  
 
To determine whether success in the written summary was associated with any of the 
demographics, students were divided into 2 groups – (pass, grades A-C) and (fail, grades D 
and E) - and Chi squared analysis was performed.  
 
Next, to determine whether peer review quality was associated with any of these same 
demographics, the average peer review grade was calculated for each category of 
demographic and t-testing was performed.  
 
Finally, we compared performance in the peer review tasks (written summary and the 
subsequent peer review of other’s summaries) with performance on quizzes within the 
MOOC, to determine whether there was any correlation in success between these tasks. If a 
student submitted an incorrect answer they could retry questions until they found the correct 
answer.  Therefore, each student’s average grade was calculated by dividing the number of 
questions answered correctly on the first attempt by the total number of questions answered. 
The average number of retries was calculated by subtracting the total number of unique 
questions answered by the total number of answers submitted by a student.  
  
  
 
Findings 
 
Peer Review Quality and Grades 
Firstly, the overall quality of peer reviews written by the students was high (Figure 2). The 
majority of students’ reviews were an attempt to give at least a reasonable standard of 
feedback. Notably, a high number of students (44 of 192) were allocated ‘summary non-
submissions’ (SNS) to review. These were ‘dummy’ written summaries entered by students 
for various reasons that contained no relevant content. This may have adversely affected their 
perception of the peer review process and influenced whether they undertook additional peer 
reviews. Students who were allocated this type of summary to review were not allocated a 
grade.  
 
Secondly, students who did well in the written summary task gave significantly higher quality 
peer reviews than those who did not (Table 1).  Furthermore, students who did well in the 
written summary task were more likely to complete multiple peer reviews (Figure 3).  This 
may indicate that more able students have higher levels of engagement with Peer Review. 
 
Student Demographics, Participation and Performance 
Demographic data was collected from 747 students who participated in the pre-course survey, 
of whom 79 participated in both the Written Summary assignment and Peer Review (Table 
2). 
 
Table 2 shows that a smaller proportion of females than males participated in the peer review 
task, compared to the total number of each gender at the start of the MOOC. peer review 
participation was also biased in favour of those who had a university-level education, which 
could indicate that those without higher education experience may find the task too 
challenging or intimidating.  Younger students (age 18-25) and those in full-time education, 
categories which likely overlap, also showed proportionally reduced participation in the peer 
review exercise.  These students may not want to take part in additional academic tasks 
outwith their non-MOOC courses.  Lastly, the retired and those unavailable for work showed 
increased peer review participation, which may indicate time pressure as a factor influencing 
participation. 
 
Which factors predict written summary and peer review success?  
  
Of the 79 students who undertook the peer review, we compared the demographics of those 
who passed (38 of 79) versus those who failed (41 of 79) the written summary assignment 
(Table 3). For each of these categories, the dependent variable was whether the student was 
deemed to have written a satisfactory (grades A-C) or unsatisfactory (grades D-E) written 
summary. Chi squared analysis was carried out for each condition. This showed that working 
full time and the level of prior education significantly altered the likelihood of students 
passing the summary assignment. Students in full-time employment were almost twice as 
likely to fail the assignment. Students with a doctorate were significantly more likely to pass 
the summary assignment (Table 3). 
 
Of the 79 students who undertook the peer review, we compared the demographics (as in 
previous section) with the average grade awarded by academic staff to the peer review (Table 
4).  peer review quality was not correlated with age, gender, employment status, or level of 
previous education.  However, students in countries where English is a national language 
gave slightly higher quality peer reviews, with an average peer review grade of 2.5 versus 2.2 
. 
 
Performance in peer review versus performance in other assessments  
Performance in the summary assignment was compared to performance in the formative 
MCQs throughout the course using students’ unique FutureLearn Identifier numbers, for the 
79 students who completed the written summary exercise (Table 5).  Students who were 
proficient in the summary exercise (grades A-C) were significantly more likely to achieve a 
higher average grade in these MCQs and to require fewer ‘retries’ to obtain the correct 
answer than those with a grade D or E in the summary exercise. 
 
There were no significant differences in engagement with MCQs when students were 
grouped by demographic category, with the exception of age. Students aged 26 to 45 
completed significantly fewer formative MCQs throughout the course than those in other age 
groups. The average number of MCQs completed (out of a total of 65) by students aged 26 to 
45 was 57, in comparison to 63 by students in all other age categories (p=0.002). 
 
We then examined the quality of peer reviews written by students in comparison to their 
engagement with the MCQs.  Students who wrote high quality peer reviews were 
significantly more likely to achieve a higher average grade in the multiple choice questions 
(Table 6). Interestingly, these students were also likely to require significantly fewer attempts 
to achieve the correct answer in the formative MCQs. There was no apparent link between 
the quality of peer reviews written by students and the average number of MCQs that they 
completed throughout the course, consistent with Admiraal et al. (2015). 
 
Student Perceptions of Peer Review 
  
Student perceptions of the peer review task were investigated by qualitative analysis of their 
comments in the comments sections of the course and in the post-course survey.  Overall, 
students made a roughly equal number of positive (93) and negative (105) comments, with a 
few specific suggestions to improve (6).  Three participants named the peer review task as 
their favourite part of course; 30 named it their least favourite. Two people specifically asked 
for more writing assignments. 
 
Perceived benefits of peer review 
Twenty-three comments identified specific positive aspects of having work reviewed by 
peers (the other 70 comments may have also referred to other aspects of the task).  These 
included stating that the reviewer’s comments were useful or encouraging (7 occurrences), 
and that they confirmed the writer’s understanding (3) and appropriateness of depth (2).  In 
keeping with this, seven students used the comments thread to thank their reviewer.  
 
Participants valued the varied backgrounds of the reviewers (2), indicating that some students 
value different viewpoints. Writing for review by others was seen as an additional and valued 
challenge (2). Twelve comments mentioned specific positive aspects of reviewing others’ 
work. Seeing others’ insights and viewpoints was seen as a benefit of being a reviewer (6), 
including how others dealt with specific aspects (e.g. word limit) and seeing an example of 
good writing. Three students noted that the act of reviewing can confirm your understanding 
of the topic. One student commented that they had learned the utility of peer review itself 
from this task. 
 
Commonest negative aspects mentioned by participants 
Of those students (13) who disliked peer review specifically, almost half of these comments 
(6) relate to receiving poor quality reviews.  Six students stated that they thought peers were 
not qualified to review work, and / or that they felt uncomfortable reviewing peers.  Only one 
person had a previous bad experience of peer review.   
 
  
  
Discussion 
 
Main findings. We show that students can benefit from the inclusion of a peer review writing 
exercise in a  MOOC.  While previous reports indicate high variability in peer feedback 
quality (Gibbs, 2012), this study highlights the overall high standard of qualitative peer 
reviews completed by students on a biomedical science MOOC. Performance in the written 
task, peer review and MCQs was correlated, suggesting there are a group of students who 
perform well across the board.  However, student opinion on the usefulness of the peer 
review task was mixed: some strongly believed it benefitted their learning, while others did 
not find it useful and a significant number did not participate. Certain groups may require 
more support or scaffolding of the task - for example those with less academic experience or 
whose first language is not English.  
 
Engagement with the peer review exercise. Not all MOOC participants chose to participate in 
the peer review exercise.  From analysis of the demographics of students at the start of the 
course in comparison to those involved in peer review, it seems that groups less likely to 
engage were females, those in full-time education, those with no previous degree and those 
aged 18-35 (Table 2).  The latter three groups are likely overlap, and it is possible that those 
who are already studying formally may not wish to complete additional academic tasks. 
Retired learners were more likely to participate (Table 2e), which suggests that time 
constraints may be a key factor in determining participation.  Another key group less likely to 
participate was students with no prior university education. Although we cannot tell why this 
was the case, we speculate that students without a degree may need more support with peer 
review activities.  It is vital to investigate this possibility further if MOOCs are to fulfil their 
aim of inclusiveness.  However, it is important to note that overall student participation in 
MOOC activities is variable, with several distinct patterns of engagement depending on their 
own goals (Milligan et al., 2013; Koller et al., 2013). Indeed, it is difficult to judge what level 
of engagement with peer review is desirable, as students set their own learning goals.  It is 
therefore conceivable that some students may choose not to do the peer review and still be 
happy with their MOOC experience, depending on their own learning aims.  The data in this 
study does not provide evidence for or against this possibility, but it is important to explore 
this further in the future.  Awarding virtual ‘badges’ as rewards to learners has been shown to 
result in higher levels of engagement with peer review in an online setting (O’Connor & 
McQuigge, 2013). 
 
A sub-group of students perform well throughout the course, including Peer Review.  
Students who achieved the highest mark in the quality of their peer reviews had an MCQ 
average grade of approximately 10% higher than those with the lowest quality peer reviews. 
Similarly, students who were proficient in the written summary exercise were also achieved a 
10% higher average MCQ grade than those who failed the summary exercise, and required 
  
fewer ‘retries’ to pick the correct MCQ answer.  Students who performed well in the writing 
exercise also completed more MCQs and more peer reviews than poorer students, indicating 
more engagement.  These results are consistent with Comer et al (2014), who show that more 
proficient students tend to engage and participate well, and complete the course.  Due to the 
marking criteria for the quality of peer reviews, students who have a better understanding of 
the course content are likely to have achieved a higher average peer review grade, since an 
understanding of both the subject area and of what was required of students in the peer 
review process was required for what we deemed to be high quality peer reviews.   
Interestingly, students with lower quality peer reviews required more attempts to select the 
correct MCQ answers, but did not complete significantly fewer MCQs. This emphasises that 
a good understanding of the subject area may be important for positive engagement in the  
Peer Review task. 
 
Student perceptions of peer review in the MOOC.  Students appreciated both having their 
work reviewed and reviewing others’ work.  These findings are similar to literature on 
perceived benefits of peer review in other contexts, where many students say peer review 
improves their learning and increases motivation (Falchikov, 1986; Falchikov and Goldfinch, 
2000; Hanrahan and Isaacs, 2001).  In a Chemistry MOOC, students said they learned from 
providing feedback, demonstrated what they had learned, and increased their understanding 
(Comer et al., 2015).  Although many students liked the peer review exercise, a significant 
number of students viewed it negatively.  This is consistent with the mixed student 
perceptions of peer review found in the literature (Hanrahan and Isaacs, 2001; Vickerman, 
2009).  Surprisingly, only a few students disagreed with peer review per se, stating that staff 
should mark.  This contrasts with Sluijmans et al. (2001), who found that only 19% of 
students agreed that students are capable of assessing each other fairly and responsibly in a 
classroom setting.  It may be that MOOC participants are particularly open to collaborative 
tasks, as part of the MOOC ethos is participant collaboration, compared to on-campus 
students.   
  
 
Implications for peer review design in MOOCs.  Most of the negative comments were about 
the practicalities of the exercise e.g. word limit and time constraints, and appropriateness of a 
writing task.  These issues could be addressed by explaining more clearly to students the 
rationale for the exercise and format.  
i) Mixed abilities.  Some students said the task was too difficult, but these numbers were 
consistent with numbers for the MOOC overall (27% said course was too challenging in post-
course survey).  This implies that the peer review task is at the correct level for the course, 
but that some participants found the course too advanced.  MOOC staff should consider the 
level at which they want to pitch a course, and ensure that course advertising is consistent 
with this.  FutureLearn is currently developing functionality to allow groups within MOOCs: 
  
streaming based on interests, ability or background, might better cope with a mixed student 
group.  This may be particularly important given the possibility of regressive collaboration in 
peer feedback, where students are persuaded by peers to change from an appropriate to an 
inappropriate understanding (Sainsbury & Walker 2008). 
ii) Instructions, signposting, and scaffolding 
A significant proportion of summaries were not a genuine attempt at a peer review 
(‘Summary Non-Submissions’, SNS).  It was perhaps not clear to students that they could opt 
out of the peer review exercise. In order to mark this section ‘complete’, many students (50 
out of 313, 16%) therefore submitted random characters or an explanation of why they did 
not submit the assignment. These ‘summaries’ were then allocated to other students to peer 
review, giving some students an unnecessarily negative peer review experience. FutureLearn 
has since implemented technology that allows students to request an alternative assignment to 
review in such cases.  Alternatively, a separate ‘opt out’ stream that allows students who do 
not wish to complete the task to progress separately (Ossiannilsson et al., 2015), or a quality 
control step (manual or automated) to filter out summaries that do not contain academic 
content, could also be used.  Estévez-Ayres et al (2013) have developed an algorithm for 
review allocation that minimises the number of students who don’t receive peer feedback. 
Both review quality and performance quality increase with practice (Gielen & de Wever 
2015, Cheng and Hou 2015).  Multiple peer review tasks may therefore be needed to see the 
most benefit.  Similarly, extensive scaffolding or teaching about how to write peer reviews 
and make the most of feedback improves peer review in classroom settings (e.g. Taylor et al 
2015).  However, this may be neither feasible or desirable in the context of a short (6-week) 
MOOC.  In this study, in a stand-alone peer review exercise with three questions to scaffold 
the peer reviews, most peer reviews were judged by staff to be of high quality (Figure 2), 
implying that this level of scaffolding was sufficient for students who chose to take part. 
Given that MOOCs’ remit is in part to widen access to education, we would like to find ways 
to better engage, and improve performance by, less able or less resourced students.  Although 
there was no relationship of prior education level with peer review quality and no relationship 
below doctoral level with written summary grade (Table 4), it is important to note that 
students with no university education were less likely than university-educated students to 
participate in the peer review task (Table 2c). It may be that peer review is better suited to 
more able or experienced students, or that more guidance or support is needed for particular 
groups of students to benefit from it. Alternatively, less able or experienced students may 
benefit from additional instructions and scaffolding for peer review. Most of the negative 
comments about the peer review task were about its design and rationale (e.g. why the format 
was a written summary or criticism of the word limit): we therefore recommend that the 
rationale for the task be clearly communicated to students, as emphasised in Planas Llado et 
al. (2014).  Finally, MOOC participation is generally international, and our results suggest 
that students whose first language is not English may need additional support in peer review 
writing tasks.  
  
 
Limitations of study.   
First, the use of post-course surveys and comments sections means that this analysis reflects 
the views of learners who choose to comment, and / or who have completed the course. 
Second, the demographic data collected in the pre-course questionnaire may not reflect the 
demographic mix immediately prior to the peer review exercise.  Third, we were only able to 
make inferences regarding whether English was a student’s first language from the country 
they live in: students whose first language is English may reside in countries where English is 
not a national language, and vice versa. Finally, the conclusions we have drawn apply to 
formative peer review of a written assignment, in a MOOC with a mix of didactic and social 
learning, and may or may not hold true for other contexts.  For instance, English proficiency 
may not be as important in, for example, a computer programming task; or students may be 
more accepting of peer review in MOOCs with more social learning. 
 
 
  
Future Directions.  Further investigations could address whether peer review in the MOOC 
context produces learning gains directly, by examining performance before and after the 
exercise, or by specifically asking students about perceived learning gains.  Cromer et al. 
(2014) found that peer review can facilitate learning gains in a MOOC.   
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Tables and Figures 
 
Table 1.  Comparison of written summary grade with peer review grade. 
* denotes a significant difference in the average peer review grade of students who passed 
their written summary assignment compared to those who failed (p=0.019). 
Written Summary Grade  Average peer review grade (0-3)  
Pass (A-C)  2.7  
Fail (D-E)  2.2*  
 
  
  
Table 2. Demographics of those who participated in peer review exercise compared to overall 
student demographics at start of course. 
 
(a) Gender  
 Start of course (%) Peer Review (%) 
Male 27 42 
Female 69 57 
Note: Where the percentages do not add up to 100% this is because some respondents to the survey 
have chosen not to answer this particular question.  
(b) Country of residence 
 Start of course (%) Peer Review (%) 
UK 79 76 
USA 7 3 
India 3 4 
Spain 3 1 
Australia 2 4 
Greece 2 3 
New Zealand 1 1 
Canada 1 3 
Nigeria 1 1 
Germany 1 1 
 
(c) Level of prior education 
 Start of course (%) Peer Review (%) 
No university 24 13 
Undergraduate Degree 42 46 
Masters 26 29 
Doctorate 8 10 
  
 
(d) Age 
 Start of course (%) Peer Review (%) 
<18 4 0 
18-25 22 11 
26-35 16 18 
36-45 12 14 
46-55 15 18 
56-65 16 23 
>66 9 15 
 
(e) Employment status 
 Start of course (%) Peer Review (%) 
Full time employed 35 34 
Part time employed 17 15 
Full time education 20 10 
Unemployed 7 5 
Retired 17 27 
Not available to work 3 9 
 
  
  
Table 3. The effect of demographics on written summary quality  
Countries in which English is considered a national language were Australia, Canada, New 
Zealand, Nigeria, UK and USA  English is not considered a national language in Columbia, 
Cyprus, Germany, Greece, India, Nepal, Pakistan, Portugal, Russia, Saudi Arabia, Serbia, and 
Spain.  P-values are given for statistically significant results. 
Where the total numbers are not 79 this means that some participants did not answer this 
question.  
 
 Demographic 
Category 
Passed (A-
C) 
Failed (D/E) Significance 
(Chi squared 
analysis) 
Age Under 45 
Over 45 
13 (38%) 
25 (57%) 
21 (62%) 
19 (43%) 
NS 
 
Gender Female 
Male 
22 (49%) 
15 (45%) 
23 (51%) 
18 (55%) 
NS 
 
Working? In full time work 
Not in full time work  
8 (30%) 
30 (58%) 
19 (70%) 
22 (42%) 
p = 0.018* 
 
Education  Doctorate 
No doctorate 
7 (88%) 
29 (43%) 
1 (12%) 
39 (57%) 
p = 0.017* 
 
National 
language 
English  
Non English  
33 (53%) 
5 (31%) 
30 (47%) 
11 (69%) 
NS 
 
  
  
Table 4. The effect of demographics on peer review quality.  
P-values are given for statistically significant results. 
 Demographic 
Category 
Average peer review 
grade 
Age Under 45 
Over 45 
2.4 
2.4 
Gender Male 
Female 
2.5 
2.4 
Working? In full time work 
Not in full time 
work  
2.4 
2.4 
Education  Doctorate 
No doctorate 
2.5 
2.4 
National 
language 
English  
Non English  
2.5 
2.2 
p = 0.046* 
 
 
  
  
Table 5.  Comparison of written summary grade with engagement in formative MCQs 
throughout course 
† denotes a statistically significant difference (p=0.0009) in the average MCQ grade in 
comparison to students with a written summary grade of A-C. ‡ denotes a statistically 
significant difference (p=0.0016) in the average number of MCQ retries in comparison to 
students with a written summary grade of A-C. 
 
Written 
Summary 
Grade  
Average MCQ 
grade (in %)  
Average 
number of 
MCQ retries 
(attempts to 
achieve correct 
answer) 
Average 
number of 
MCQs 
completed 
(total 65) 
Number of 
students 
achieving 
summary 
grades 
A-C (Pass) 84  12 63 38 
D and E (Fail) 75†  20‡ 60 41 
 
  
  
Table 6. Comparison of the quality of peer reviews written by students and their performance 
and engagement with the formative MCQs.  
The average number of MCQs answered is indicated, out of a maximum of 65. A peer review 
grade of three is the highest. Students who were not allocated a summary to review and those 
that could not be matched to their peer reviews (8 in total) were excluded from this analysis. 
† denotes a statistically significant difference (p=0.020) between average MCQ grades in 
comparison to students who were awarded an average peer review grade of three. ‡ denotes a 
statistically significant difference in the average number of MCQ retries (p=0.002) in 
comparison to students who were awarded an average peer review grade of three. 
 
Average peer 
review quality 
Average MCQ 
grade (in %) 
Average number 
of MCQ retries 
Average number 
of MCQs 
completed (total 
65) 
Number of 
students 
achieving peer 
review grade 
3 82 13 61 41 
2 79 17 62 25 
0 and 1 72† 25‡ 62 5 
 
  
  
Figure 1. Flow chart of assessment in MOOC (student numbers in brackets) and research study 
design. 
  
 
  
 
Figure 2.  Peer review quality, as judged by staff
Grading criteria available on request from authors.
 
 
 
 
 
  SNS= summary non-submission.
 
 
 
  
 
Figure 3. Students who conducted two or more peer reviews were more likely to be proficient in the 
reading summary assignment.  
Students who were awarded a pass grade A, B or C by MOOC academics were deemed proficient
the reading summary written exercise. Students who were awarded a fail grade D or E in this exercise 
were deemed to be not proficient. 
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